Insulin-like growth factor I (IGF-I) is a more potent regulator of gene expression than insulin in primary human myoblasts and myotubes.
Conventionally, insulin is believed to induce a metabolic response, and IGF-I a mitogenic/differentiation response in vivo. However, several studies indicate that the roles of insulin and IGF-I may not be that easy to separate. In this study, insulin and IGF-I specificity in terms of gene regulation was investigated in primary human skeletal muscle cells before and after differentiation. Cell cultures were treated with 100 nM insulin, IGF-I or nothing for 4h, and gene expression was subsequently determined using the Affymetrix microarray platform. Insulin and IGF-I receptor levels were determined by qRT-PCR and by radioligand binding assays. In primary myoblasts, insulin did not have any significant effect on gene expression, whereas IGF-I regulated 229 genes. In primary myotubes, insulin regulated 105 genes, whereas IGF-I regulated 697 genes. Additionally, 99 genes were found to be differentially regulated by insulin and IGF-I in a direct comparison. The majority of these genes were specifically regulated by IGF-I, 16 genes were regulated by both ligands, and no genes were regulated by only insulin. The microarray results correlated with low levels of insulin receptors compared to IGF-I receptors as determined by radioligand binding assays. In the myotubes, we did not identify any ligand specificity in terms of functional categories. The major difference between the two ligands was their respective potencies in gene regulation, which was higher for IGF-I than for insulin. This was true for genes involved in both mitogenic and metabolic regulations. The data suggest that IGF-I is a more important metabolic regulator in skeletal muscle than previously estimated.